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Abstract. We develop a simple model to derive theoretical continuum energy distributions for
B[e] stars, consisting of a B star surrounded by an envelope made of gas and dust. We select a
sample of B[e] objects for which we construct the observed energy distributions, from 0.1 to
100 µm, using available photometric and spectroscopic data. We present some preliminary
ﬁttings.
Keywords. stars: emission-line, Be, circumstellar matter, stars: fundamental parameters
1. Introduction
Stars with the B[e] phenomenon are mainly characterized by the presence of forbidden
emission lines in the visual wavelength range and strong IR dust emission. This phe-
nomenon is observed in stars in diﬀerent evolutionary phases (Lamers et al. 1998) and
many of these objects have “unclear” evolutionary states. In most cases, the determina-
tion of the star’s properties is rather uncertain, as the circumstellar envelopes frequently
blur the photospheric characteristics. Furthermore, the interstellar extinction is diﬃcult
to estimate and the unknown or inaccurate distances lead to uncertain luminosities. In
this work we present a simple model of an envelope made of gas and dust and analyze
its eﬀect on the spectral energy distribution (SED) of a normal B star. Comparing theo-
retical results with observations we aim at deriving fundamental parameters of the star
as well as global physical properties of the gas and dust envelopes.
2. The envelope model
We consider the circumstellar material distributed in a gaseous region located close to
the star (≈ 3 R∗) and a dusty region, far from the star (& 100 R∗).
Circumstellar gas: The proposed model of the gaseous circumstellar envelope is based
on those presented in Cidale & Ringuelet (1989), Moujtahid (1998) and Moujtahid et al.
(1999). We calculate the emergent ﬂux of a system formed by a star + spherical envelope
by considering that the envelope can be reduced to an equivalent shell. We can then
apply a plane-parallel solution for the transfer equation. The observed ﬂux at a distance
D obtained in this way can be expressed as:
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Figure 1. Theoretical and observed energy distributions for two B[e] stars
with τGλ , optical depth of the gaseous shell; R∗, stellar radius; RG , gaseous shell eﬀective
radius; F ∗λ , photospheric stellar ﬂux; Sλ(TG ), source function; TG , electron temperature
of the gas, αλ and βλ , functions that can be numerically calculated.
Circumstellar and Interstellar dust: The circumstellar dust region is treated using the
same scheme proposed for the gaseous region. We characterize the dust by a total optical
depth τDλ , a temperature TD and a source function Sλ= Bλ(TD ). We represent the
interstellar extinction by τ ISMλ . Both, τ
D
λ and τ
ISM
λ are related to the absorption A(λ)
through the expression: τ = 0.4ln(10)A(λ). Using the law given by Cardelli, Clayton &
Mathis (1989): A(λ) = [Rva(1/λ) + b(1/λ)]E(B − V ), where Rv is the total to selective
extinction and E(B − V ) is the color excess. We adopt RISMv = 3.1 for the interstellar
dust, while for the circumstellar dust we try diﬀerent values of RDv greater than 3.1.
Observed ﬂux: Finally, we obtain an expression for the observed ﬂux at a distance D,
for: star + gaseous shell + dust shell + interstellar extinction given by:
f∗+G+D+ISMλ = f
∗+G
λ e
−τ Dλ +
R2D
D2
Sλ(TD ) [1− 2E3(2τDλ )] e−τ
I S M
λ (2.2)
In order to eliminate the dependence on the distance D, we normalize the ﬂux to that at
a reference wavelength λref . Using expression (2.2) we obtain the theoretical SED, from
0.1 to 100 µm, for diﬀerent sets of the free parameters of our model: RG , TG , τGλ , RD ,
TD , RDv , ED (B − V ) and EISM (B − V ).
3. Results
Photometric and spectroscopic data for B[e] stars is scarce and/or cover small wave-
length ranges. We gathered all the information found in the literature and were able to
build observed SEDs that cover a great percentage of the modeled range. In the following
ﬁgures we present the observed SED together with the best theoretical ﬁt for two objects
of our sample: HD87643 and HD163296.
References
Cardelli, J. A., Clayton, G. C., & Mathis, J. S. 1989, ApJ, 345, 245
Cidale, L. S. & Ringuelet, A. E. 1989, PASP, 101, 417
Lamers, H. J. G. L. M., Zickgraf, F.-J., de Winter, D., Houziaux, L. et al. 1998, A&A, 340, 117
Moujtahid A. 1998, The`se de Doctorat, Universite´ Paris VI
Moujtahid, A., Zorec, J., & Hubert, A. M. 1999, A&A, 349, 151
https://www.cambridge.org/core/terms. https://doi.org/10.1017/S1743921311011598
Downloaded from https://www.cambridge.org/core. IP address: 163.10.34.246, on 24 Oct 2019 at 12:15:19, subject to the Cambridge Core terms of use, available at
